Background: Management information systems (MIS) are pivotal in the efficient and effective running of Further Education and Training (FET) colleges. Therefore, the evaluation of MIS success is an essential spoke in the wheel of FET college success. Based on an extensive literature review it was concluded that no MIS success evaluation model for FET colleges in South Africa exists.
Introduction
The South African National Department of Education has committed to the establishment of a standardised business management information system in all public FET colleges that will enable colleges to monitor and account for all their administrative business processes which include student administration, academic administration, financial administration, human resource management and development and asset management (Department of Education 2008; Department of Higher Education and Training 2011). The monitoring and evaluation of key success indicators is not only essential for the management of a specific FET college, but is also of critical importance for the Department of Higher Education and Training (DHET) to evaluate its own successes. The problem is that no documented evaluation model or tool to evaluate the success of MIS at public FET colleges in SA could be found. Therefore, there is a need to design and develop such an evaluation model and tool which can be used by managers of FET colleges as well as by DHET to ensure that all the systems at all colleges adhere to the same principles of evaluation.
This study constructed a conceptual framework that informs the design of an IS evaluation tool by using the knowledge and trends in the field of information systems evaluation and taking into account the requirements of the South African policy with regard to the administration and functioning of public FET colleges. judge merit or worth, (2) to improve programmes and (3) to generate knowledge (Lange & Luescher 2003) . Table 1 provides a synthesised overview of IS success evaluation theories and the models based on the theories. From the table it can be observed that the following theories have been used:
• the theory of reasoned action • the theory of planned behaviour • the theory of beliefs and attitudes • the behavioural theory of the firm and the mathematical theory of communications.
Based on those theories, the models proposed to evaluate the performance of IS are:
• Many researchers in the field of IS evaluation have conducted empirical studies based on portions, combinations or extensions of these models (Chow 2004; Gable, Sedara & Chan 2008; Ifinedo, Rapp, Ifinedo & Sundberg 2010; Ong, Day & Hsu 2009; Palmius 2007; Petter & Mclean 2009; Rai, Lang & Welker 2002; Seddon 1997) . As illustrated in Table 1 , IS evaluation models are based on either one or a combination of theories. This raised the question: which model, extension or combination will be suitable for this study? The following eight models were considered in more detail to make an informed decision in this regard:
• Three models, namely, the Original D&M IS Success model, the Updated D&M IS Success model and the End-user Computing Satisfaction model were selected as most appropriate and integrated to develop the proposed conceptual model for this study. The selection was based on criteria for the evaluation of theories and models in the Information Systems discipline, namely, importance, level, novelty, parsimony and falsifiability (Weber 2012) . The selected models are now discussed in more detail to show why they are deemed to meet these criteria.
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• the technical level (accuracy and efficiency of the system that produces it) • the semantic level (its ability to transfer the intended message) • the effectiveness level (its impact on the receiver) (Shannon & Weaver 1949) . Mason (1978) adapted this theory for IS and expanded the effectiveness level into three categories:
1. receipt of information 2. influence on the recipient 3. influence on the system.
The original DeLone and McLean (D&M) IS Success model identified six variables of success, namely:
• system quality
'System quality' was equivalent to the technical level of communication, whilst information quality was equivalent to the semantic level of communication. The other four variables were mapped to Mason's subcategories of the effectiveness level. 'Use' related to Mason's receipt of information; 'user satisfaction' and 'individual impact' were associated with the information's influence on the recipient and 'organisational impact' was the influence of the information on the system. Figure 1 shows the Original D&M IS Success model.
Based on further research the Original D&M Success model was updated to the model shown in Figure 2 . The new model was modified so that quality included information, system and service quality. Therefore a key addition in the updated model was the inclusion of service quality (Delone & Mclean 2003) . DeLone and McLean also recommended assigning different weights to system quality, information quality and service quality, depending on the context and application of the model (Delone & Mclean 2003) . Doll and Torkzadeh (1988) investigated end-user computing satisfaction by contrasting traditional versus end-user computing environments and reported on the development of an instrument which merges ease of use and information product items to measure the satisfaction of users who directly interact with the computer for a specific application.
Figure 3 provides an illustration of the model, a list of questions used and the identified underlying factors or components of end-user computing satisfaction acquired by factor analysis (content, accuracy, format, ease of use and timeliness).
Having considered the Original D&M IS Success model, the D&M Updated IS Success model and the End-user Computing Satisfaction model in more detail, the criteria for selecting these models based on the criteria proposed by Weber (2012) are now discussed:
• Importance: All 3 models can be considered as important based on the importance of their focal phenomenon (as depicted in Figure 1 , Figure 2 and Figure 3 ) for MIS evaluation. Furthermore, the models have all been applied and cited. • Level: All three models are based on macro-level theories that cover a broad range of phenomena with a high level of generality. However, the constructs are defined precisely enough to allow empirical testing.
• Falsifiability: The specification of constructs and the relationships between the constructs make it possible to do empirical testing that may disconfirm the theory.
• Novelty: The Original D&M IS Success model was novel in the sense that it proposed novel relationships between the constructs. The Updated D&M IS Success model was novel in proposing new constructs (i.e. service quality). The End-user Computing Satisfaction model was novel in focusing on the end-user.
• Parsimony: All three models have been subjected to quantitative analysis to ensure that the constructs satisfy internal validity without any redundancy.
Furthermore, Rai, Lang and Welker (2002) compared the original D&M model (1992) to the re-specified D&M IS Success model created by Seddon (1997) and found that the original model outperformed the Seddon model. Sedera, Gable and Chan (2004) tested several IS success models, including the D&M and Seddon models, against empirical data and determined that the D&M model provided the best fit for measuring enterprise systems success (Petter, DeLone & McLean 2008 ).
This provides further support for the importance of the D&M based models. The End-user Computing Satisfaction model was selected on the basis of two reasons:
• Firstly, because the broad concept of 'use' (or intention to use) as a measure of IS success only makes sense for voluntary or discretionary users as opposed to captive users, this construct (use) was omitted from the developed model. • Secondly, the construct 'user satisfaction' as proposed in the initial D&M IS Success model was a concept without proposed effectiveness measures and, therefore, the established End-user Computing Satisfaction model was included to fill this void.
Having met the evaluation criteria stated, these models were selected for their fit to measuring MIS performance in an organisation, whilst models based on other theories such as the Diffusion of Innovation theory (Rogers 2003; Wejnert 2002) are geared towards explaining how, why and at what rate new ideas and technology spread through cultures and therefore includes user's personal decision to adopt an innovation.
In summary, the proposed theoretical model for this study, as depicted in Figure 4 , comprises a combination of three models:
• 
Research design
The proposed theoretical model was used to develop the evaluation tool (survey questionnaire) for evaluating the MIS of the selected public FET college. The quantitative data was gathered through a survey strategy by using the newly developed questionnaire and the qualitative data was gathered through semi-structured interviews with key stakeholders.
Population and sampling
Two sampling frames were involved in the study, namely the population of all public FET colleges (50 in total) and the population of MIS users at the selected public FET college. One public FET college (proposed to serve as a benchmark for the FET sector) was purposively sampled by applying the following criteria:
• The college should be one of the top performing public FET colleges.
• The college should be one of the public FET colleges in which the DHET has already implemented the new integrated MIS (there were three at the time).
The DHET is currently extending the implementation of this MIS to all public FET colleges and all staff members are obliged to use the system. The selected college, FET College X, (called FET College X according to the confidentiality agreement) has been purposefully selected on the bases of these criteria and also because this specific college was proposed by the head of the FET unit at the DHET (pers. comm., Interview 1, 03 March 2011).
The entire population of the second sampling frame, the total number of MIS users (N = 163 participants) at the selected public FET college participated in the survey, hence a 100% response rate was achieved.
MIS, management information systems; D&M, Delone and McLean. 
Questionnaire design
The questionnaire used in this study (Visser 2011) consists of four sections that respectively cover questions on identification and consent, employment information, MIS evaluation, and personal information. The section in the questionnaire which investigates the evaluation of the MIS was developed by adapting and selecting questions from four standardised empirically tested questionnaires. That section consists of 42 items that were presented in a frequency-of-use Likert rating scale format in terms of which participants had to rate each item on a scale of 1 to 5, where 1 equals almost never; 2 equals some of the time; 3 equals about half of the time; 4 equals most of the time; and 5 equals almost always. Each MIS evaluation construct was generated by calculating the mean of the underlying items for each participant. The proposed conceptual model should therefore be studied in conjunction with the effectiveness measures included in the evaluation tool (questionnaire). 
Data management and analysis

Results and findings
This section presents the results of the study by firstly giving a brief description of the biographical characteristics of the users of the MIS at the college; secondly, motivating changes to the initial conceptual model, thirdly, providing summary results on the measurements of the different IS evaluation constructs and finally, providing summarised results on the triangulation of the qualitative and quantitative data analyses.
Profile of system users
The gender distribution of the respondents was almost equal with 58% (or 94 participants) being women and 42% (or 69 participants) men. Fifty-two per cent of the participants were lecturing staff, 37% support staff and 11% management staff.
The mean age of all participants was 35, with just over half the participants being younger than 35 years (56%). The average ages of support, lecturing and management staff was 31, 36 and 44 years respectively. More than half of the participants (57%) had a diploma or occupational certificate as their highest academic qualification. This is not surprising, because FET colleges focus primarily on offering vocational education.
Statistical analyses suggest changes to the initial conceptual model
The data analysis provided evidence for adaptations and extensions to the proposed theoretical model. Before each construct variable was calculated, tests for internal consistency and scale reliability (Cronbach's alpha) and unidimensionality (Principal Component Analysis (PCA) were done. Based on the results of the Principal Component Analyses which measure unidimensionality and the reliability statistic (as presented in Table 2 and discussed in the next section), the following changes to the initial conceptual model were suggested:
• The construct 'information quality' has two underlying components, namely, data quality and output quality • The construct 'system quality' has two underlying components, namely, ease of access and ease of functioning • The tests revealed that the construct 'user satisfaction' consists of three instead of five underlying components, namely, ease of use, content and format. Each construct as depicted in the conceptual model was evaluated by using the ratings of all the MIS users on a number of items and were calculated as follows (the total variance of the sample explained as well as the number of items used in calculating the variable are given):
• Individual impact (indi) explains 78.5% based on the mean of five items.
• Information quality (infq) explains 74.5% based on the mean of eleven items.
• System quality (sysq) explains 66.0% based on the mean of twelve items.
• Service quality (serq) explains 79.4% based on the mean of five items.
• Organisational impact (orgi) explains 72.3% based on the mean of eight items.
• End-user computing satisfaction (eucs) explains 73.7% based on the mean of thirteen items.
• Overall IS performance (bmseval) explains 80.8% and was created by calculating the mean of 41 items that contributed to creating indi, infq, sysq, serq, orgi and eucs.
The adapted and extended SA-FETMIS success model is depicted in Figure 5 . Table 2 provides the mean scores (evaluation measurements) calculated for each construct in the adapted conceptual model. The main MIS evaluation constructs have been shaded in Table 2 . The other variables, which have not been shaded, are constructs that underlie the main constructs. The main constructs are sorted in descending order according to the mean scores.
Service providers received highest scores
The overall mean of the performance of the MIS (bmseval) was calculated at 3.61, suggesting that the system users were satisfied with the system between half of the time and almost always. This is an indication that there is room for improvement in the overall performance of the system. The scores of the other evaluation indicators provide more detail on the specific aspects of the MIS that need improvement.
In summary, Figure 6 depicts the evaluation profile of FET College X on all evaluation constructs that were measured and shows that the quality of the services rendered is highly valued.
As can be seen in Figure 6 , all constructs (dimensions) of the MIS have been rated between 3.76 (the highest value) and 3.44 (the lowest value), showing a relatively similar average of performance on all aspects of the system. This trend indicates that further differentiated analysis with regard to D&M, DeLone and McLean. 
Construct Quantitative Qualitative
Service quality (serq with mean score of 3.76)
The highest mean of the main constructs, showing that the users were almost always satisfied with the services rendered by the internal and external service providers.
Interviewees had conflicting opinions about the quality of the service provided by the corporate unit (internally) and the external service provider. On the positive side, respondents felt that service providers were experienced, reliable, had up-todate facilities and provided quality training. Concerns were raised about turnover times for some queries and requests.
Information quality (infq with mean score of 3.71)
The second highest score compared to the other main constructs and comprises two underlying constructs, namely, data quality (3.67) and output quality (3.75). Provide evidence that the respondents perceived the output to be readily usable, easy to understand, clear and well-formatted.
The interviewees were in agreement that the system is extremely valuable with regard to the information that it contains and the outputs that it produces. They reported that outputs from the system's report-generating options play an important role in quality assurance at the college. Respondents believed that the system contained important key information but that the data was not always accurate and up to date.
End-user computing satisfaction (eucs with mean score of 3.68)
The underlying component format (for with mean score of 3.75) contributed most to end-user computing satisfaction (eucs). The measurement of content (con with mean score of 3.65) and ease of use (eou with mean score of 3.64) showed these two underlying components had a negative effect on the measurement of eucs.
Interviewees reported that the system is easy to learn and use. They were satisfied with the information contained in the system and felt that the formats of the outputs are useful and a huge improvement compared to the former manual system. However, they did mention that the accuracy and timeliness of the output reports could be improved. Although the format of the reports were clear and easy to read and understand the content needed updating in some instances.
Organisational impact (orgi with mean score of 3.59)
Compared to the six main constructs, orgi received the third lowest score and included items such as overall productivity improvement, improved outcomes and outputs, increased capacity to manage a growing volume of activity, improved business processes and cost effectiveness.
The unanimous perception was that the organisation is benefiting from the presence of the system. All interviewees from various positions and ranks reported that the system is an excellent asset and contributes to productivity at the college, especially with regard to the monitoring and evaluation of different functions by means of the reports generated by the system. It was reported that the class lists of marks generated by the system, enable lecturers to inspect and monitor student performance easier than in the past. Support staff reported that the direct reporting functionality of the system is a tremendous improvement over the former manual system. Managers benefited from having an overall picture of the data, which could be extracted from the system in an instant.
Systems quality (sysq with mean score of 3.58)
Received the second lowest mean of all main constructs. Included items such as: access to information; data integration and consistency; necessary features and functions; network and internet availability.
At the time of the survey, all interviewees' perceptions of the system were very positive. The general perception was that when they were introduced to the system it felt as if they had to go through too many screens and options to achieve a task, but after they became familiar with the system it no longer felt difficult or time consuming.
Individual impact (indi with mean score of 3.44)
Indi had the lowest mean score, i.e. the MIS had the lowest impact (compared to other success measures) on the development, productivity, efficiency and effectiveness of the users, meaning the presence of the system did not have a high influence on users' individual capabilities and job effectiveness.
Interviewees voiced differing perceptions about the impact of the system on their individual capabilities and effectiveness in their job. They revealed that perceptions of high impact on individual's capabilities and effectiveness might be linked to the extent to which the user is using the system and the position of the staff member at the college. Support staff reported a high impact on their personal development, productivity and effectiveness in their job, whilst lecturing staff reported the contrary. It was noted that support staff were using the system extensively in their daily tasks, that the majority of staff are in possession of an International Computer Drivers Licence (ICDL) qualification and are highly computer proficient. College management encouraged enhancement of computer skills.
different groups or staff characteristics (rank, demography, job description, etc.) needs to be done to investigate differences between ratings within and between groups. It also shows in general that attention should be given to all aspects in order to move the performance of the system to the next level where the system performs well most of the time in all aspects or dimensions tested.
Triangulation results
As noted, the quantitative findings were triangulated with findings from seven semi-structured interviews held with system users which include lecturers, administrators, an IT manager, an MIS manager and two external stakeholders.
The qualitative data was analysed using thematic analysis. The findings related to the constructs from the model as explicated in Table 2 and Figure 5 are now discussed in Table 3 .
Triangulation of the quantitative and qualitative findings as in Table 3 can be summarised as follows:
• The MIS is usable provided training is given before use.
• Although the construct 'organisational impact' received an average rate in the quantitative data analysis, interviewees unanimously applaud the system as a valuable asset to the college.
• The system adds much value to the management of the college in terms of monitoring and evaluation of key indicators suggesting satisfaction with information quality and quality of the format of output reports.
• The MIS is perceived to have a high impact on individual development and performance of staff who use the system more extensively (administrators) than those who use the system less extensively (lecturers).
• Data triangulation confirms the need for more systematic data quality control procedures at the college.
Conclusion
This study proposed an IS evaluation model and developed a tool based on extant models and tools and empirically tested the proposed model and tool by evaluating the performance of the MIS at public FET college X. A mixed methods approach was used which distinguished this study from previous research in IS evaluation where only quantitative methods were applied. The quantitative data was used to test the proposed model, including the composition of the constructs. The qualitative findings were triangulated with the quantitative to explain and contextualise the quantitative findings and make sense from a management perspective. This paper makes a theoretical contribution by presenting the SA-FETMIS success model supported by the survey tool for evaluating MIS performance at a public FET college. The changes clearly reflect the FET context. For example the construct 'information quality' is decomposed into two underlying components, namely, data quality and output quality which resonate with the focus on reporting, as evident from the qualitative findings. The construct 'system quality' has two underlying components, namely, ease of access and ease of functioning which reflects infrastructural issues. Having user satisfaction presented by three instead of five underlying components adds to the parsimony of the model. 
